Design, synthesis and biological evaluation of 6-(benzyloxy)-4-methylquinolin-2(1H)-one derivatives as PDE3 inhibitors.
Selective PDE3 (phosphodiesterase 3) inhibitors improve cardiac contractility and may be used in congestive heart failure. However, their proarrhythmic potential is the most important side effect. In this work ten new synthetic compounds (3-[(4-methyl-2-oxo-1,2-dihydro-6-quinolinyl)oxy]methylbenzamide analogs: 4a-j) were designed, synthesized and tested for the inhibitory activity against human PDE3A and PDE3B. The strategy of the design was based on the structure of vesnarinone (a selective PDE3 inhibitor) and its docking analysis results. The synthetic compounds showed better PDE3 inhibitory activity in comparison with vesnarinone. Using docking analysis, a common binding model of each compound toward PDE3 was suggested. In the next step the potential cardiotonic activity of the best PDE3A inhibitors (4b, IC(50)=0.43+/-0.04microM) was evaluated by using the spontaneously beating atria model. In the experiment, atrium of reserpine-treated rat was isolated and the contractile and chronotropic effects of the synthetic compound were assessed. That was carried out in comparison with vesnarinone. The best pharmacological profile was obtained for the compound 4b, which displayed selectivity for increasing the force of contraction (46+/-3% change over the control) rather than the frequency rate (16+/-4% change over the control) at 100microM.